DISK OF A DISK ROTOR FOR A GAS TURBINE 

The present invention relates to a disk of a disk 
rotor for a gas turbine, in particular a disk of a disk 
rotor for an axial compressor of a gas turbine. 

The rotodynamic stability of disk rotors used in 
modern gas turbines requires structures with strict lim- 
its on the flexural and torsional inertia characteris- 
tics . 

One of the difficulties in the engineering is to 
reconcile the request for high dynamic characteristics, 
in particular flexural and torsional inertia, with that 
for a strong structure capable of resisting high fatigue 
stress cycles. 

The reason for this is that rotors are made up of a 
series of disks axially constrained by means of a series 
of tie rods which are inserted in a series of holes far 
from the maximum stress areas to avoid subjecting their 
structure to stress. 

These areas are represented by the outer shaped por- 



tion in which there are a series of slots for housing a 
respective series of vanes which vigorously shake the 
structure of each disk. 

An objective of the present invention is to provide 
5 a disk of a disk rotor for a gas turbine which allows 
high dynamic characteristics of the disk rotor, such as 
flexural and torsional inertia, and at the same time is 
strong and stable so as to enable a sufficient useful 
life of the disk rotor itself. 
10 A further objective is to provide a disk of a disk 

rotor for a gas turbine which allows high safety levels 
and at the same time a sufficient useful life of the disk 
rotor itself. 

Another objective is to provide a disk of a disk ro- 
15 tor for a gas turbine which has a reduced stress concen- 
tration level. 

Yet another objective is to provide a disk of a disk 
rotor for a gas turbine which is strong and reliable. 

These objectives according to the present invention 
20 are achieved by providing a disk rotor for a gas turbine 
as indicated in claim 1 . 

Further characteristics of the invention are speci- 
fied in the subsequent claims. 

The characteristics and advantages of a disk of a 
25 disk rotor for a gas turbine according to the present in- 



vention will appear more evident from the following il- 
lustrative and non-limiting description, referring to the 
enclosed schematic drawings, in which: 

figure 1 is a raised right side view of a preferred 
embodiment of a disk of a series of disks of a disk rotor 
according to the present invention; 

figure 2 is a sectional view of figure 1 according 
to the line II-II; 

figure 3 is a detail of figure 2; 

figure 4 is a detail of figure 2; 

figure 5 is a view from above of the disk of figure 

1; 

figure 6 is a sectional view of figure 1 according 
to the line VI -VI; 

figure 7 is a sectional view of figure 5 according 
to the line VII-VII; 

figure 8 is a sectional view of figure 7 according 
to the line VIII-VIII. 

With reference to the figures, these show a disk 20 
of a disk rotor for a gas turbine, in particular for an 
axial compressor, said disk rotor comprising a series of 
disks 20 axially constrained by a series of tie rods and 
a series of vanes for each disk of the series of disks 
20 . 

Said disk 20 has a central portion 22, an intermedi- 



ate portion 24 and an outer portion 28. 

The outer portion 28 has a substantially truncated- 
conical shape and is equipped with a base surface 31 and 
a shaped outer side surface 29. 

The outer portion 28 of the disk 20 comprises a se- 
ries of axial pass-through holes 27, preferably circular, 
for a respective series of tie rods to form a single set 
of disks 20. 

The series of holes 27 is situated on the base sur- 
face 31 of the outer portion 28. 

Furthermore, the holes of the series of holes 27 are 
positioned at an equal distance from each other along a 
circumference 61 lying on the base surface 31 coaxial 
with the axis of the disk. 

As the series of holes 27 is in the outer portion 
28, a disk with high dynamic characteristics is obtained. 

Said disk comprises a series of slots 50, which are 
positioned at an equal distance along the outer side sur- 
face 29 of the outer portion 28, for housing a respective 
series of vanes. 

The central portion 22 has a central axial pass- 
through hole 23 and, at a first end of the central por- 
tion 22, a first base collar 24 and, at a second end of 
the central portion 22, a second base collar 40. 

The first base collar 30 and the second base collar 



40 are respectively equipped with a male coupling and a 
female coupling to axially centre the series of disks 20 
with a high precision degree. 

Said male and female couplings allow at least two 
disks 20 to be constrained by interference and at the 
same time allow their accurate centering. 

The first base collar 30 is substantially a cylinder 
having a base surface 32, an outer side surface 34 with a 
greater diameter and an inner side surface having the 
same diameter as the hole 23. 

The intermediate portion 24 comprises a first base 
surface 25 and a second base surface 26 connected to the 
third outer portion 28 by means of joints. 

The base surface 32 is preferably connected to the 
outer side surface 34 by means of a bevel 38, and the 
outer side surface 34 is also connected to the first base 
surface 25 of the intermediate portion 24 by means of a 
relief 36. 

The second collar 40 is substantially a cylindrical 
ring having, in correspondence with the second end of the 
central portion 22, an enlarged cylindrical section with 
respect to the central hole 23 acting as a female cou- 
pling for a respective male coupling of another disk 20. 

The second collar 40 comprises a first internal base 
surface 42, and internal side surface 44, an outer base 



surface 45 and an outer side surface 47. 

The first internal base surface 42 is preferably 
connected to the internal side surface 44 by means of a 
relief 46, and the internal side surface 44 is also con- 
nected to the second outer base surface 45 by a bevel. 

The first internal base surface 42 defines, together 
with the internal side surface 44, the relief 46 and the 
bevel 48, the enlarged cylindrical section of the second 
collar 40. 

The internal side surface 44 can be coupled by in- 
terference with the respective outer side surface 34 of 
the portion 30 of another disk 20 so as to also couple, 
by inserting one disk on another, the base surface 32 of 
the first collar 30 with the first internal base surface 
42 of the second collar 40. 

In this way, it is possible to couple all the disks 
of the series of disks 20, obtaining an axial centering 
of the series of disks 20 with a high precision degree, 
maintaining an extremely centre which consequently pro- 
duces better inertia characteristics with respect to 
cases in which male/female couplings of this type are not 
present, and also due to the presence of the bevels 34 
and 44 and reliefs 36 and 46. 

The outer side surface 47 is connected to the second 
base surface 26 of the intermediate portion 24 by means 



of a joint, and is also connected to the second outer 
base surface 45. As the outer portion 28 is subjected to 
great stress, it is important to position the series of 
holes 27 so as not to intensify the mechanical and ther- 
5 mal stress caused by the vanes during the functioning of 
the turbine. 

The disk 20 preferably has a total number of holes 
of the series of holes 27 equal to the total number of 
slots of the series of slots 50 for the series of vanes. 

10 Numerous tests and analyses have been effected which 

have revealed that the relative position of the vanes 
with respect to the holes, is extremely important. 

The holes are axial pass-through holes, i.e. paral- 
lel to the axis of the disk 20, whereas the slots are 

15 tilted with respect to the axis of the disk itself in two 
directions, axial and vertical. 

A point 80 is defined for each slot which is a ref- 
erence for centering the relative vane, of the series of 
vanes, on the disk 20. 

20 The point 80 is obtained by the intersection of an 

axis of the slot of the middle side section of the disk 
20, shown in figure 8, with the extension of the side 
surface 29. 

Considering figure 1, it is possible to observe an 
25 angle 83 which indicates the angular reference between 



the centre of a hole 27 and the position of the point 80 
of an adjacent slot. 

The angle 83 ranges from 2 to 10, preferably from 4 
to 8 sexagesimal degrees. 

With reference to figure 7, it can be noted that, by 
thus positioning the slots with respect to the holes, a 
sufficiently resistant section is obtained, which allows 
a good resistance to cyclic stress and consequently a 
sufficient useful life of the component. 

At the same time, having positioned the holes of the 
series of holes 27 in the outer portion of the disk 20, 
preferably with the diameter of the circumference 61 
close to the diameter of the disk 20, high flexural and 
torsional inertia characteristics of the rotor 20 are ob- 
tained. 

It can thus be seen that a disk of a disk rotor for 
a gas turbine according to the present invention achieves 
the objectives specified above. 

Numerous modifications and variants can be applied 
to the disk of a disk rotor for a gas turbine of the pre- 
sent invention thus conceived, all included within the 
inventive concept . 

Furthermore, in practice, the materials used, as 
also their dimensions and components, can vary according 
to technical demands. 



